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Channel  Groups’ Re-assignment

• Number of groups 𝑲 =
𝑪

𝑪𝑮𝒅𝒆𝒇

, 𝑪 – total number of channels, 𝑮𝒅𝒆𝒇 - initial default 

group size.

• Intra-group variance 𝝈𝒌
𝟐 =

𝟏

𝑮𝒌
σ𝒄=𝟏

𝑮𝒌 𝝁𝒄,𝒌 − 𝝁𝒌
𝟐

,  𝝁𝒌 =
𝟏

𝑮𝒌
σ𝒄=𝟏

𝑮𝒌 𝝁𝒄,𝒌 

• A dynamic variance threshold 𝝈𝒕𝒉𝒓𝒆𝒔𝒉
𝟐 = 𝒑𝒓𝒆𝒄𝒆𝒏𝒕𝒊𝒍𝒆 𝝈𝒌

𝟐, 𝒑 ,  𝒑 ∈ [𝟎, 𝟏]

• Groups for reassignment 𝑮𝒂𝒔𝒔𝒊𝒈𝒏= 𝑮𝒌 𝝈𝒌
𝟐 > 𝝈𝒕𝒉𝒓𝒆𝒔𝒉

𝟐 ,  ∀𝒌 ∈ {𝟏, 𝟐 … . 𝑲}

• Channel candidates for regrouping 𝑭𝒂𝒔𝒔𝒊𝒈𝒏 = 𝒇𝑮𝒌
𝕀 𝒌 ∈ 𝑮𝒂𝒔𝒔𝒊𝒈𝒏 = 𝟏

• Group bounds – 𝑳𝒌 = (𝟏 − 𝜶) ∙ 𝑪𝑮𝒅𝒆𝒇
,  𝑯𝒌 = (𝟏 + 𝜶) ∙ 𝑪𝑮𝒅𝒆𝒇

 , 𝜶 ∈ (𝟎, 𝟏)

• Final Group Normalization: 𝑪𝒐𝒏𝒔𝒕𝒓𝒂𝒊𝒏𝑲𝑴𝒆𝒂𝒏𝒔 𝑭𝒂𝒔𝒔𝒊𝒈𝒏, 𝑳𝒌, 𝑯𝒌 ∪ 𝑮𝒖𝒏𝒂𝒔𝒔𝒊𝒈𝒏

Motivation Method Experiments

DGN is the first normalization method to dynamically optimize group sizes and 

compositions through statistical awareness. By adapting to both spatial and 

temporal data variations, DGN preserves minority-class features, improves 

robustness to out-of-distribution inputs and corruptions, and delivers state-of-

the-art performance.

Conclusions

Our Dynamic Group Normalization (DGN) - first adaptive framework that 

 Dynamically forms channel groups based on statistical awareness.

 Adapts across spatial and temporal dimensions.

 Integrates offline regrouping with online learning.

• A fundamental limitation of current normalization techniques is their 

reliance on rigid, fixed normalization set sizes, which hinders 

adaptability to diverse or evolving statistical distributions.

 Preserving Minority-Class Features

 Robustness to Out-of-Distribution (OOD) and corruptions

 SOTA Performance
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